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The characterization ofcell behavior in quail chick chimeras has greatly increased our knowledge ofthe ontogeny of embryonic cell populations and the role ofcell-cell interactions in development.
We sought to extend the value of avian chimeras by producing a marker that would recognize cell surface components and that could be used instead of the traditional nuclear marker to identify quail cells within chimeras.
We describe here a quail-specific antiserum produced by injecting chickens with a membrane fraction of 6-10-day quail embryos. By use of peroxidase coupling of a second antibody, serum reactivity was tested in tissue see-
Introduction
The discovery ofa stable difference in nuclear structure in the chicken and thejapanese quail (LeDouanin, 1973) has provided an invalu- LeDouanin, 1982 LeDouanin, , 1986 , ectodenmal placodes (Couly and LeDouanin, 1985;  D'Amico-Mantel and Noden, 1983) , and somites (Noden, 1984; Beresford, 1983; Chevallier et al., 1977; Christ et al., 1977) , to elucidate mechanisms of embryonic cell migration and differentiation (Gumpel-Pinot et al., 1984; Noden, 1984; LeDouanin, 1982; Bronner-Frasen and Cohen, 1980) and to study tissue pattern for-derm and neural tube chimeras. The primary time period examined was 6-10 days of development. At these stages, the antiserum recognizes only quail cells and stains both plasma membrane-associated and cytoplasmic cell components.
The latter characteristics allow the identification of quail axons in chimeras and facilitate visualization of quail cells at low magnification.
We show that antiserum staining can also be used to identify quail cells in culture and can be combined with orthograde HRP labeling of neurons.
LI Histochem
Cytochem 35:771-780, 1987) They were then frozen in a dry-ice and For abbreviations see Figure 1 . Bar = 500 ism. Figure 3 . Antiserum-stained transverse section through the anterior lumbosacral region of a 2.5-day quail embryo.
Staining is clearly visible on ectodermal (EC) and endodermal (EN) tissues and blood vessels (By). Light staining of the notochord (N) and ventricular surface of the neutral tube (NT) can also be detected. Bar = 200 tm. Figure 4 . Antiserum-stained parasagittal section through the posterior thoracic and anterior LS region of a 7-day somitic mesoderm chimera. Anterior (rostral) is to the right; dorsal, at the top. Transplantation of a single segment of paraxial mesoderm has resulted in labeling of several different tissues at a discrete axial level (LS1-2) within the embryo. Tissues stained include axial musculature (AM), blood vessels (By), vertebral cartilage (C), and dermis(D).
Other abbreviations: DRG, dorsal root ganglion; M, mesonephros. Bar = 500 tm. Figure 5 . Higher magnification of a part of the section shown in Figure 4 . Antiserum staining appears to be darkest on membrane and cytoplasmic regions of individual cells. Vertebral cartilage (C). Bar = 100 rim. Figure 6 . Antiserum-stained parasagittal section taken at the lateral surface of the LS spinal cord of a 7-day somitic mesoderm chimera. A latticework of quail-derived (darkly stained) blood vessels surrounds and penetrates the cord adjacent to the transplant region. Bar = 100 tm. Figure 10 . Bar = 200 am. Figure 9 . Section adjacent to that shown in Figure 8 . This section has been stained with Feulgen and a fast green counterstain. Regions containing quail cells cannot be distinguished from regions containing chick cells at this magnification. Boxed area = Figure 10 . Bar -200 tm. Figure 10 . Higher magnification of a part (boxed area) of the section shown in Figure 9 . Quail nuclei (arrows) are numerous in the muscle shown on the left but absent from the muscle on the right. This pattern parallels that demonstrated by antiserum staining in the adjacent section shown in Figure 8 .
Bar 25 tm. Figure 11 . Antiserum-stained transverse section through the LS region of a 7-day chimera that had received a transplant of whole quail neural tube segments.
Dark staining is visible on the gray and white matter regions of the quail-derived spinal cord, dorsal (OR), and ventral roots (VA), a dorsal root ganglion (DRG), sympathetic ganglia (S), and chromaffin cells (Ch). Bar = 500 tm. Figure 12 . Antiserum-stained section through a peripheral nerve trunk and a small side branch from a 7-day neural tube chimera.
The 7) or pelvic girdle (Figune 8) (Figure 8 ) is shown in Figure 10 . In the section shown here, a strip of darkly stained quail-derived tissues, including dermis (D), axial muscle (AM) and cartilage (C), is visible (compare to Figure 4 ). In addition, orthogradely labeled axons (arrows) can be seen ventral to a dorsal root ganglion (DAG) and anterior to the quail-derived cartilage. (The extremely darkly stained cells are blood cells, which have an endogenous peroxidase activity.) Bar = 200 pm. Figure 15 . Immunofluorescent staining of embryonic quail spinal cord cultures. Cultures were prepared from embryonic day 7 quail spinal cord and stained with the quail specific antiserum after 2 days in vitro. Cell bodies and processes of diverse morphology all show surface immunofluorescent staining. Bar = 25 lam. Figure 16 . Phase-contrast micrograph of the same microscopic field as in Figure 15 . Bar = 25 jtm. Figure 17 . Immunofluorescent staining of embryonic quail muscle cultures. Cultures were prepared from embryonic day 7 quail limb muscle and were stained with the quail-specific antiserum after 2 days in vitro. All cells show cell surface staining, including multinucleate cells with typical myotube morphology (arrow). Bar = 25 sm. 
-
.' I 't t :: ' " : LAGENAUR In sections such as that shown in Figure  6 , a rim ofdiffuse staining surrounds the external surface of stained vessels, suggesting that the antiserum also recognizes extracellular matrix material associated with blood vessels. 
